Lung cancer patients' unrelieved symptoms are associated with poor quality of life. Understanding their symptoms can direct interventions to enhance quality of life. This longitudinal study explored the symptoms of patients with advanced lung cancer by examining changes in symptom frequency, severity, and distress and their relationship with quality of life and functional status. Eighty patients with advanced lung cancer were interviewed within 1 month of diagnosis and at 2-and 4-month follow-up periods. Fifty percent of patients died within 5 months of diagnosis. Patients reported less symptom frequency and severity over time but no significant changes in symptom distress. Lack of energy, pain, shortness of breath, cough, and difficulty sleeping were the most common symptoms. The patients reported increased pain frequency, decreased severity in sleeping difficulties, and decreased distress related to shortness of breath. The 11 most commonly occurring symptoms were inversely related to quality of life. Five of these symptoms were negatively associated with functional status. Although symptom prevalence and severity decreased over time, symptom distress did not. Frequent and ongoing symptom assessment that includes perceived distress is paramount to direct interventions to enhance quality of life and functional status of patients with advanced lung cancer.
L ung cancer is the leading cause of cancer death for men and women worldwide. 1 The majority of patients with lung cancer received the diagnosis at an advanced stage 2, 3 and, despite treatment, often progress rapidly to the end of life (EOL). Goals of care for patients with advanced lung cancer include decreasing symptom burden and increasing quality of life (QOL). 4 Unrelieved symptoms, common in the cancer population, are associated with decreased QOL. 5 Symptom control is a necessary component of care to decrease suffering and improve patients' QOL. It is essential for nurses to understand the symptom experience of patients with lung cancer throughout the cancer trajectory and to intervene to improve patients' QOL.
Cancer patients in general experience a multitude of symptoms resulting from both underlying disease and treatment. 6 Patients with lung cancer often experience an even higher symptom burden than do patients with other types of cancer, 7 and these symptoms are often difficult to treat. 8 Symptoms most commonly reported by patients with lung cancer include fatigue, pain, dyspnea, cough, difficulty sleeping, and anorexia. 9, 10 Symptoms vary depending on stage of disease and treatment; however, it is clear that patients with lung cancer experience a large number of symptoms that negatively affect their QOL [11] [12] [13] and survival. 14 The number of symptoms patients experience is strongly associated with greater psychological distress and lower QOL; however, it is important to note that the most frequent or intense symptom may not be the most distressing. Symptom distress rather than frequency or severity may most accurately reflect patients' QOL. 15, 16 Symptom distress is the degree of physical or mental upset, suffering, or anguish reported by the patient as a result of specific symptoms. 17 Because of the effect of symptom distress on QOL, patient assessment must include not only symptom presence and severity, but also associated distress.
Patients may experience different symptoms as their disease progresses. Therefore, it is important for nurses to understand their symptoms throughout the course of the disease in order to intervene to improve patients' QOL. The majority of studies that have examined the symptoms experienced by patients near the EOL, and patients with advanced lung cancer specifically, have been cross-sectional.
The purpose of this study was to longitudinally explore the symptom experience of patients with advanced lung cancer near the EOL. The specific aims were to (1) examine changes in symptom frequency, severity, and distress over a 4-month period; (2) identify changes in patients' most problematic symptoms; and (3) examine the relationships of patients' most problematic symptoms with QOL and functional status.
METHODS

Design
Data for this longitudinal study were collected via patient interview and medical record review at baseline and at 2-and 4-month follow-up periods. Findings from this project related to determinants of QOL were published previously. 18 
Setting and Sample
Patients with advanced lung cancer were recruited from a research and treatment cancer center and 2 private oncology offices. Eligibility criteria included new diagnosis in the previous month with stage IIIB or IV lung cancer or a diagnosis of recurrent lung cancer with distant disease, 18 years or older, English speaking, residing within a 150-mile radius of the cancer center, and passing the Short Portable Mental Status Questionnaire. 19 
Measures
Memorial Symptom Assessment Scale (MSAS). The MSAS 15 is a self-report instrument that assesses 32 symptoms common to persons with cancer. Twenty-four symptoms are assessed for frequency (1 = rarely to 4 = almost constantly), severity (1 = slight to 4 = very severe), and distress (0 = not at all to 4 = very much); severity and distress only are assessed for the remaining 8. The Global Distress Index, considered to be a measure of overall symptom distress, is calculated using the average frequency of 4 common psychological symptoms (feeling sad, worrying, feeling irritable, feeling nervous) and the average distress of 6 common physical symptoms (lack of appetite, lack of energy, pain, feeling drowsy, constipation, dry mouth). This study examined changes over time in the frequency, severity, and distress associated with each symptom. In addition, we calculated means for frequency, severity, and distress for all symptoms, as well as an ''overall MSAS score'' for each symptom, defined for each patient as the mean of the MSAS frequency, severity, and distress scores for that patient. Note that frequency was not included in any of these calculations for the 8 symptoms that were evaluated only for severity and distress in the MSAS. Finally, we defined the ''total MSAS score'' for each patient as the average of the ''overall MSAS scores'' for all 32 symptoms. The validity of the MSAS has been supported by strong correlations with clinical status and QOL. Cronbach's ! reliabilities were .83 to .88 in this sample.
Hospice Quality of Life Index (HQLI). The HQLI 20 is a 28-item self-report instrument that measures psychophysiological well-being, functional well-being, and social/spiritual well-being. Each item has a numeric rating scale (0 = lowest QOL to 10 = highest QOL). The range of total scores is 0 to 280; a higher score indicates a higher QOL. The HQLI differentiated between hospice patients and control subjects. All subscale !'s were .84, and the total scale ! was .88 in this sample. This scale has been used extensively with cancer patients at the EOL.
Karnofsky Performance Status Scale (KPS 
Procedure
This study was approved by the university institutional review board. Informed consent was obtained prior to data collection. Patients meeting the inclusion criteria were interviewed for responses to a series of standardized instruments to assess demographic, physical, psychosocial, and spiritual characteristics. Baseline data were collected from the patient where they were receiving oncology care. Data collection at 2 and 4 months took place in the patient's home. Medical records were reviewed at baseline and at 2 and 4 months for data on medical characteristics.
Statistical Analysis
The longitudinal data were summarized using the area under the curve (AUC). For each subject and outcome measure, the AUC combines the results at all 3 time points into an overall value of the measure over the course of the study for that subject. Mixed-effects regression models were used when comparing mean values of outcome measures across time points to make use of all available data. Pearson correlation was used to measure the associations among continuous variables, and point biserial r was used to measure the associations of continuous variables with dichotomous variables. Two-tailed tests with a significance level of .05 were used throughout. Continuous demographic and medical characteristics were summarized using mean (SD). The
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RESULTS
The 80 patients who enrolled had a mean age of 61 (SD, 10) years. At 2 months, data were collected from 55 patients. At 4 months, data were collected from 41 patients. With 1 exception, all attrition was due to patient death. Complete demographic and medical characteristics of the sample have been reported previously. 18 The majority was white and male and had stage IV lung cancer. Half the sample was married. Ninety-percent had newly diagnosed lung cancer within 1 month of study enrollment. The mean time since diagnosis was 23 (SD, 19) days. Chronic lung disease and hypertension were the most common comorbid conditions. At study enrollment, 99% of patients were receiving radiation, chemotherapy, or a combination. Only 3% enrolled in hospice during the study.
Mean symptom frequency was significantly higher at baseline than at either 2-month (P = .036) or 4-month (P = .041) follow-up periods (Table 1) . For average symptom severity, the mean score was significantly higher at baseline than at 4 months (P = .019). There were no significant changes in mean symptom distress scores or on the Global Distress Index. For the total MSAS score, the mean score was significantly higher at baseline than at 4 months (P = .028). In addition to significant changes in MSAS-related measures, there were significant changes over time for the KPS: mean functional status was significantly higher at baseline than at either 2 months (P < .001) or 4 months (P < .001). There were no significant differences in QOL scores over time. Table 2 contains summary statistics for the AUC of the overall MSAS score for the 12 symptoms that had a mean AUC of 1.0 or greater for this overall score. (A score of 1.0 corresponds to ''rarely'' for frequency, ''slight'' for severity, and an intermediate value between ''not at all'' [scored 0.8] and ''A little bit'' [scored 1.6] for distress.) For this research, these 12 items are referred to as ''the most frequently endorsed'' of the 32 symptoms and are the only ones included in subsequent analyses.
Pain, dry mouth, and constipation were the only symptoms that significantly changed over time (Table 3 ). For pain, the mean overall score was significantly higher at 4 months than at 2 months (P = .006). For dry mouth and constipation, the mean overall score at 2 months was significantly lower than the mean score at baseline (P = .004 and P = .006, respectively). There were no other significant differences in mean overall score for any of the 12 most frequently endorsed symptoms. Pain and dry mouth were the only symptoms that changed significantly in mean frequency over time. For pain, the mean frequency score was significantly higher at 4 months than at 2 months (P = .010). For dry mouth, the mean frequency score at 2 months was significantly lower than the mean score at baseline (P = .010). There were no other significant differences in mean frequency score for any of the other most frequently endorsed symptoms. Note that the frequency of constipation is not assessed in the MSAS. Difficulty sleeping and constipation were the only symptoms that significantly changed in mean severity over time. For difficulty sleeping, the mean severity score was significantly higher at baseline than at 2 months (P = .0497) and at 4 months (P = .012). For constipation, the mean severity score was significantly higher at baseline than at 2 months (P = .002). There were no other significant differences in mean severity score for any of the 12 most frequently endorsed symptoms. Shortness of breath was the only symptom that significantly changed in mean distress level over time; the mean score at 4 months was significantly lower than at baseline (P = .010) and at 2 months (P = .015). The overall MSAS score for each of the 12 most frequently endorsed symptoms was examined for correlations with QOL and functional status ( Table 4 ). The overall MSAS score was negatively correlated with QOL for all of the 12 most frequently endorsed symptoms except constipation. Five of the symptoms were negatively correlated with functional status as measured by the KPS.
DISCUSSION
This study provides a longitudinal view of the symptom experience of patients with advanced lung cancer, and for many individuals, from diagnosis to the EOL. Although patients were enrolled within 1 month of diagnosis of stage IIIB or IV lung cancer, almost 50% had died at the 4-month follow-up.
These patients had relatively low symptom frequency and severity scores, but even a mild symptom level is sufficiently severe to disrupt daily activities. 23 The need for clinicians to recognize and comprehensively address symptoms is evident, even when symptoms are mild or moderate. 12 When patients are not yet experiencing symptoms, anticipatory management is needed. Patients should be taught to recognize commonly occurring symptoms and given resources to avert symptom onset or worsening. A key finding in this study is that patients reported fewer and less severe symptoms over time, but did not perceive a change in symptom distress. Symptom distress has been more closely associated with QOL than symptom frequency and severity. 15, 16 The findings of this study support other investigators' recommendations of using comprehensive tools that assess symptom distress in addition to presence and severity. 24 Identification of the symptoms causing patients the most distress can guide nurses in developing symptom treatment and patient education plans. 25 The most common symptoms in our sample included lack of energy, pain, shortness of breath, cough, and difficulty sleeping. Although the most common symptoms reported by patients vary somewhat among studies, our findings are consistent with those of other studies. 9, [26] [27] [28] An in-depth discussion of symptom management is beyond the scope of this report; however, evidence-based recommendations are available to guide health care professionals. 29, 30 Fatigue is experienced by as many as 80% to 100% of patients with lung cancer. 31 Lack of energy was the highest ranked symptom at every time point in this sample and was negatively correlated with QOL and functional status. Patients have reported fatigue to be the most distressing of all cancer-related symptoms. 32 This study supports that finding. According to the National Comprehensive Cancer Network guidelines, 33 fatigue should be assessed during the first clinic visit and routinely thereafter. Once identified, comprehensive assessment is needed to identify underlying causes. In the absence of identifiable causes, symptomatic treatment becomes the primary goal. Addressing fatigue is important for improving QOL, functional status, and, possibly, survival. 14, 33 In our sample, pain levels initially decreased after diagnosis but rose significantly at 4 months. Increased pain as patients near the EOL is supported by others. 34 The effects of pain on QOL is well documented and is the symptom most feared by patients. 35 The lack of a relationship between pain and functional status was surprising, considering others have reported a relationship. 23 The lack of relationship may be attributed to the high attrition rate, in that the most ill patients died before study completion. Not only is pain control important for maximizing QOL, but also for controlling costs, as pain has been associated with higher emergency room usage. 36 Practice guidelines for cancer pain management indicate pain should be assessed at each patient contact. When pain is ongoing, a comprehensive assessment that includes the impact of pain on the patient should be performed regularly. 35 Shortness of breath was common in these patients and significantly affected QOL and functional status. Changes in shortness of breath were not seen when frequency, severity, and distress scores were combined over all time periods; however, when distress alone was examined over time, there was a significant decrease from baseline to 4 months. The vast majority were receiving treatment during the study. Although patients did not perceive less frequent or severe shortness of breath, their distress decreased. Perhaps patients received interventions focused on coping with dyspnea that resulted in decreased distress. It is important to recognize dyspnea is subjective; therefore, self-report is essential. Lai and colleagues 37 indicated the terms dyspnea, shortness of air, and breathlessness may not be understood by all patients, and exploration of specific symptoms and sensations may be necessary. This study assessed dyspnea as a total concept by asking patients how often they experienced ''shortness of breath'' in the past week. Differentiation between persistent and episodic dyspnea was not made. Patients with advanced cancer may experience ''breakthrough'' or episodic dyspnea more frequently than persistent/continuous dyspnea, 38 and intervention should vary depending on the type of dyspnea. 39 Because of the effects of dyspnea on QOL and functional status, thorough assessment is necessary to tailor interventions to the specific type of dyspnea. Cough is consistently reported as a common and distressing symptom in patients with lung cancer. Our findings agree. Cough negatively affected patients' QOL but not functional status. In a longitudinal study of patients with lung cancer, cough played a significant part in symptom experience and significantly affected QOL. 13 As with dyspnea, there are varying etiologies of cough, and a complete assessment for type, pattern, precipitating/relieving factors, and underlying comorbidities is necessary.
Sleep difficulties are common in patients with lung cancer. 5, 12 Our patients reported difficulty sleeping and feeling drowsy, which negatively impacted QOL. Previous studies have also found sleep disturbances negatively impact QOL. 12 The presence of physical symptoms (pain, fatigue, shortness of breath, cough) along with psychological symptoms (worrying, feeling nervous, feeling sad) could account for the sleep disturbances.
While not in the top 5, it is important to note that 3 of the 12 most frequently endorsed symptoms were psychological in natureVworrying, feeling nervous, and feeling sad. These symptoms did not change over time and were negatively correlated with QOL. Both patients with early-and those with late-stage lung cancer have identified the symptoms of worry and fear as their most salient educational need, surpassing all other symptoms and topics in the physical, social, spiritual, and psychological categories of well-being. 40 Perhaps this reflects the universal phenomenon of patients and their struggle to cope with cancer. In addition, this may highlight the lack of attention that psychological issues receive in the clinical setting. Psychological evaluation is frequently not a standard part of patient assessment. Our findings underscore the need to assess and intervene for psychological symptoms along with symptoms that are physical in nature. Evidence exists as to the positive effect of structured communication such as family meetings on the psychological well-being of patients and caregivers. 41 Incorporating family meetings throughout the cancer trajectory may be an effective strategy to decrease worry and fear in patients with lung cancer.
Even with the high mortality rate, only 3% received hospice care. This may have occurred for various reasons. Patients with advanced lung cancer may be near the EOL at diagnosis but undergoing treatments that make them ineligible for hospice benefits. Development and testing of models of EOL care appropriate for individuals receiving treatment, yet progressing toward death, are needed. Perhaps hospice enrollment was low because health care professionals did not present hospice as an option to patients and caregivers. Another reason may be that patients and caregivers believe hospice care hastens death; however, hospice care has not been found to decrease survival in patients with advanced lung cancer. 42 Given that patients with lung cancer dying in a hospital experience higher pain levels and burden than patients dying at home, 26 additional efforts at enrolling patients in hospice earlier may be warranted. Goals-of-care discussions among the patient, family, and treatment team should occur frequently and include hospice as an option, as appropriate.
Limitations
Longitudinal data collection with patients with advanced cancer presents many challenges. A major limitation of this study was the high attrition rate. Attrition could have affected the number of reported symptoms as well as QOL and functional status ratings, as it is expected the most severely ill patients died. Data were collected every 2 months, but because patients' health declined so rapidly, a complete and accurate symptom experience may not have been obtained. More frequent data collection points to enrich the description of the symptom experience were needed. The study was conducted in 1 geographic location of the United States; thus, generalization to all patients with lung cancer cannot be made. In addition, the relatively homogenous sample in relation to race limits generalizability. Greater representation of minorities would increase the ability to generalize to all patients with advanced lung cancer. Patients were not being seen by a palliative care team; therefore, results may be different with patients receiving formal palliative care.
Implications for Nursing
These study results have important implications for nursing education, practice, and research. In formal nursing education as well as continuing education, emphasis must be placed on the essential role that nurses play in symptom assessment and management. Information on evidence-based interventions for symptom management should be provided. In the clinical practice setting, nurses are the team members who typically spend the greatest amount of time with patients and are in a key position to assess for the wide variety of symptoms experienced by cancer patients. It is imperative that nurses use an assessment tool that includes a comprehensive list of symptoms, as there is great variability in the symptoms that patients experience. Patients may not recognize things such as fatigue or worry as symptoms that can be managed. They may believe their symptoms are expected and unavoidable outcomes of cancer and/or treatment and may not report This study underscores the importance of recognizing that patients with advanced lung cancer may be near the EOL upon diagnosis. Nurses are an integral part of the interdisciplinary team that should be conducting conversations with patients and caregivers regarding prognosis and goals of care. Therefore, nurses should provide education on available resources including palliative care and hospice. The value of beginning palliative care for patients with advanced lung cancer at the time of diagnosis has been supported, 27 and nurses should advocate for this in the clinical setting. Palliative care using a holistic approach to symptom assessment and management that involves all members of the interdisciplinary team has led to improved QOL for patients. Additional studies testing interdisciplinary approaches, such as palliative care teams, for complex symptom management are needed.
CONCLUSIONS
This study expands our understanding of the symptom experience of patients with advanced lung cancer. Patients are often symptomatic upon diagnosis. Palliative care received early during treatment of advanced lung cancer increases QOL, mood, and survival and decreases emergency room and intensive care unit care when compared with standard oncologic care. 34 Therefore, prompt and frequent attention to symptom management is essential. The first step in symptom management is a comprehensive assessment of patient symptoms including symptoms that are psychological in nature. Because symptom distress may remain unchanged even with decreasing number and severity of symptoms, it is paramount for nurses to assess patients' symptom distress. As patients near the EOL, the primary objective of care is to maintain or improve QOL. Frequent and ongoing symptom assessment that includes perceived distress is essential to direct interventions to enhance QOL and functional status of patients with advanced lung cancer.
